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A  significant  amount  of  study  has  been  {lone  in  recent  years  on  the 
charging  of  silver-zinc  storage  batteries  (szb)  with  aac,  which  improves 
their  electrical  characteristics. 

The  optimum  parameters  (aac)  were  determined  as  a  result  of  the 
investigations '[l]  .  However,  several  investigates,  charging  silver- 
zinc  batteries  with  aac  with  the  recommended  optimum  parameters, 
obtained  different  results.  The  results  were  found  [2]  to  depend  on 
the  size  of  circuitry  elements  (transformers,  capacitors,  resistors). 

The  analogous  phenomenon  was  also  noted  when  aac  was  used  for  charg- 
*g  lead- acid  batteries  [3]  .  It  is  useful,  therefore,  to  determine  the 
quantitative  effect  of  the  active,  capacitive  and  inductive  resistance  of 
circuit  elements  of  the  charger  on  szb  characteristics  during  charging  with 
aac. 

The  effect  of  active,  capacitive  and  inductive  resistance  of  circuit 
elements  on  szb  characteristics  was  determined  .on  type  SZ-70  storage 
batteries,  which  had  a  long  service  life  when  charged  wi  th  aac  in 
accordance  with  the  schematic  illustrated  in  the  figure.  The  principle 
of  generating  aac  in  accordance  with  the  stated  schematic  consists  in 
superimposing  alternating  currents,  circulating  in  a  closed  loop,  over 
a  direct  current,  flowing  through  both  parallel  circuits.  Here  the  emf 
of  the  secondary  windings  of  the  transformers  in  the  closed  loop  should 
be  matched.  The  active  resistance  of  the  circuit  was  changed  by  means 
of  additional  resistors  R  ,  connected  into  both  parallel  circuits.  The 

inductive  resistance  was  changed  by  changes  in  the  number  of  windings 
of  the  secondary  coils  of  the  transiormers  w^  and  the  capacitive 

resistance,  by  changing  the  number  of  series-  or  parallel- connected 
batteries  (k)  in  each  parallel  circuit.  The  effect  of  fluctuations  of  the 
line  voltage  of  the  primary  windings  of  the  transformers  (u  ,  u  )  was 
also  checked.  * 


All  charging  was  done  in  the  standard  two- stage  mode  with  a  ratio 
of  the  alternating  component  of  aac  (LJ  to  the  direct  component  (I=), 
equal  to  six.  With  the  batteries  hooked  up  in  parallel  the  components  of 
aac  increased  accordingly  in  each  parallel  circuit. 


The  batteries  were  charged  with  dc  before  the  ac  cycle  and  after 
completion  of  the  cycle.  It  is  known  from  previously  conducted  studies 
that  when  storage  batteries  are  cycled  using  aac  and  dc  charges,  the 
dc  charges  immediately  following  the  cycle  with  aac  charging,  have 
higher  capacitances  compared  with  subsequent  dc  charges. 

The  test  results  are  presented  in  the  table.  The  following  conclusions 
are  derived  from  the  test  data: 

1.  An  increase  of  the  inductive  resistance  of  the  circuit  with  the 
other  circuit  parameters  maintained  constant  (first  group,  cycles  2,  3, 

4,  and  5)-  causes  some  increase  in  discharge  capacitance; 

2.  An  increase  in  the  active  resistance  of  the  circuits  involves  some 
increase  in  discharge  capacitance  (second  group,  cycles  2,  3,  4,  and  5); 

3.  An  increase  in  capacitive  resistance  of  the  circuits  due  to  series 
connection  of  the  storage  batteries  instead  of  parallel- connected,  causes 
a  considerable  increase  in  discharge  capacitance  (second  group,  cycrcs 
6,  7,  8,  and  9),  and  a  decrease  in  the  capacitive  resistance  of  the  cir¬ 
cuit  (second  group,  cycles  4,  5,  6,  7)  causes  a  reduction  of  discharge 
capacitance. 

Power  in  the  primary  windings  of  the  transformers  with  different 
voltages  with  aac  parameters  maintained  constant  (I«,/I=  equal  6) 
results  in  uneven  charging  of  the  storage  batteries  in  the  parallel  cir¬ 
cuits. 


Thus,  the  active,  capacitive  and  inductive  resistances  of  aac  charger 
elements  influence  the  discharge  capacity  of  szb.  The  capacitive 
resistance  of  the  storage  batteries,  an  increase  in  which  results  in  an 
increase  in  discharge  capacitance,  has  the  greatest  effect.  The  most 
effective  aac  charging  occurs  with  certain  optimum  ratios  of  the 
stated  values.  This  must  be  taken  into  account  for  development  of  aac 
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characteristics  of  high-capacitance  silver-zinc  storage  batteries. 
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Diagram  of  discharge  of  two  storage  batteries 

(B  ,  B  )  with  aac.  T  ,  T,,.  low- voltage  trans- 

formers;  R  ,  R  -  adjustable  devices  aac  para- 
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meters,  (I-,  1^ ,  I„  /!_), 

CONCLUSION  . 

1.  The  capacitance  of  silver- zinc  storage  batteries  during  aac 
charging  depends  on  the  active,  inductile  and  capacitive  resistances  of 
the  charger  elements. 

2.  The  capacitive  resistance/  i-  e. ,  the  number  of  series-  and 
parallel- connected  storage  batteries,  has  the  greatest  influence. 

3.  The  modes  of  aac  charging  must  be  characterized  not  only  by 
optimum  charging  parameters,  but  also  by  optimum  charger  element 
parameters. 
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